A sharpened extension of Komiya's saddle point theorem is obtained for generalized convex spaces. Moreover, we show that convexity ofthe involved sets in his theorem can be replaced by acyclicity, and continuity of the involved functions by lower and upper semicontinuity.
INTRODUCTION
The numerous applications and generalizations ofJohn von Neumann's classical minimax theorem [4] constitute an important branch ofmodern convex analysis. One of the main purposes of these generalizations was to eliminate the underlying convexity structure from the original hypothesis.
On the other hand, the convexity ofsubsets oftopological vector spaces was extended to convex spaces by Lassonde, to C-spaces (or H-spaces) by Horvath, and to G-convex spaces (or generalized convex spaces) by the second author; for the literature, see [6] [7] [8] [9] . It is known that the KKM theory, fixed point theory, and other equilibrium results are now welldeveloped in these abstract convexities.
In the present paper, from a coincidence theorem due to Park and H. Kim [7 [1, Theorem 7] . This was used by Komiya [3] to obtain a saddle point theorem. We show that Komiya's theorem can be sharpened in several aspects; namely, under less restrictive hypothesis we can obtain the same conclusion for a generalized convex space. Here, (D) denotes the set of all nonempty finite subsets of D, An the standard n-simplex, and Aj the face of An corresponding to J We write 1" 1"(A) for each A (D) and (X; 1") (X, X; 1"). A subset Kof X is said to be F-convex if for each A (D), A C K implies 1 a C K. For details on G-convex spaces, see [5] [6] [7] [8] [9] , where basic theory was extensively developed.
Major examples of other G-convex spaces than convex spaces or H-spaces are metric spaces with Michael's convex structure, Pasicki's S-contractible spaces, Horvath's pseudoconvex spaces, Komiya's convex spaces, Bielawski's simplicial convexities, Joo's pseudoconvex spaces, topological semilattices with path connected intervals, and so on. For the literature, see [6] [7] [8] .
Recently, the second author [5] [3] , we obtain the following: THEOREM 2 Let (X;I') be a G-convex space and Y a Hausdorff compact space. Let f: X x Y--I be a lower semicontinuous real function such that (1) for each y Y, SUpxxf(x, y) exists; (2) for each y Y, f (., y) is upper semicontinuous, on X; (3) for each y Y and I, the set {x X: f (x, y) > t} is F-convex; (4) for each x X, f (x, .) SUpxxf(x, .) is lower semicontinuous on Y; (5) for each x X, the set {y Y: f(x, y) miny,f(x,y)} is acyclic; and (6) The inequality miny r supxf(x, y) >_ SUpxxminy yf(x, y) is obvious.
This completes the proof.
We have seen that the minimax theorem can be deduced from the saddle point theorem. For minimax theorems on convex sets in topological vector spaces, see [2, Theorem 4] .
